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Swine Sites—Antimicrobial 
Susceptibility 


Background 


In 2006, there were 17,252 cases of laboratory- 
diagnosed foodborne illnesses in humans attributed to 
10 organisms under surveillance by the Centers for 
Disease Control and Prevention (CDC) in 10 States." 
Campylobacter was the second most common bacterial 
pathogen identified, accounting for 33.1 percent of 
cases. However, Campylobacter from pork was not 
frequently a cause of foodborne illnesses.” ° 

Most human illness from Campylobacter is 
attributable to C. jejuni. Campylobacter causes fever, 
abdominal cramping, and diarrhea in humans and can 
lead to Guillain-Barré syndrome and reactive arthritis.“ 

Foodborne transmission of Campylobacter can 
occur through fecal contamination of food, water, and 
carcasses at slaughter. Although Campylobacter can be 
considered normal flora in livestock, it may cause 
diarrhea in young pigs. Both C. jejuni and C. coli can be 
shed by asymptomatic carriers through the feces; 
however, C. coli is the predominant species present in 
pig intestines.” 


Campylobacter on U.S. swine sites 


In 2006, the USDA’s National Animal Health 
Monitoring System (NAHMS) conducted a study on 
swine health and management practices from a random 
sample of swine production sites with 100 or more pigs 
in 17 States.* These States represented approximately 
94 percent of U.S. pig inventory and 94 percent of U.S. 
pork producers with 100 or more pigs. 

As part of Swine 2006, fecal samples were collected 
from pen floors on 135 sites. On each site, up to 15 fecal 
samples were collected from pens containing 
grower/finisher pigs and cultured for Campylobacter. 
From September 5, 2006, through March 15, 2007, 
1,951 samples were cultured for Campylobacter. 

Overall, at least one sample was found culture- 
positive for Campylobacter on 98.5 percent of sites, 
88.5 percent of barns, and 64.8 percent of pens. 
Additionally, 51.6 percent of samples were culture- 


* 

States 
Arkansas, Colorado, Illinois, Indiana, lowa, Kansas, Michigan, 
Minnesota, Missouri, Nebraska, North Carolina, Ohio 
Oklahoma, Pennsylvania, South Dakota, Texas, and Wisconsin. 
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positive. Of these isolates, 92.2 percent (928) were 
identified as C. coli, 0.4 percent (4) as C. jejuni, and 
7.4 percent (75) died before speciation. 


Antimicrobial susceptibility 


The 932 C. coli and C. jejuni isolates were tested for 
resistance to a panel of 9 antimicrobial drugs: 
azithromycin, ciprofloxacin, clindamycin, erythromycin, 
florfenicol, gentamicin, nalidixic acid, telithromycin, and 
tetracycline. Resistance break points used by the 
National Antimicrobial Resistance Monitoring System 
were used to classify isolates as susceptible, 
intermediate, or resistant.° 

Of the four C. jejuni isolates, one was resistant to 
azithromycin, clindamycin, erythromycin, and 
telithromycin, and all four were resistant to tetracycline. 
Due to the small number of C. jejuni isolated, the 
remainder of this information sheet focuses on C. coli. 

Resistance to tetracycline was most common 
(82.9 percent of isolates). Nearly 60 percent of isolates 
were resistant to erythromycin and azithromycin (59.4 
and 59.1 percent, respectively). All C. coli isolates were 
susceptible to florfenicol. Table 1 depicts the resistance 
of all isolates to the nine antimicrobial drugs. 


Table 1. Number and Percentage of C. coli lsolates 
Resistant* to the Following Antimicrobials 


Antimicrobial Number Percent 
Tetracycline 769 82.9 
Erythromycin 551 59.4 
Azithromycin 548 09.1 
Clindamycin 328 Soe 
Telithromycin a2 1, 35.2 
Nalidixic acid 34 sll 
Ciprofloxacin Bal 300 
Gentamicin 1 0.1 
Florfenicol 0 0.0 


*Intermediate isolates were classified as not resistant. 


Table 2 depicts the resistance patterns from 
C. coli isolates. Resistance to tetracycline alone was 
most common (29.6 percent of isolates). Resistance to 
azithromycin, clindamycin, erythromycin, telithromycin, 
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and tetracycline was seen in 20.7 percent of isolates. 
Overall, 8.8 percent of C. Coli isolates were susceptible 
to all antimicrobial drugs tested. 


Table 2. Number and Percentage of C. Coli lsolates 
by Antimicrobial Resistance Pattern 


C. Coli |lsolates 


Resistance Pattern* Number Percent 
Susceptible to all 

antimicrobials 82 8.8 
Tetracycline 219 29.6 


Azithromycin, clindamycin, 
erythromycin, telithromycin, 


tetracycline 192 ZOOS, 
Azithromycin, erythromycin, 

tetracycline 120 12.9 
Azithromycin, erythromycin, 

telithromycin, tetracycline ue 8.5 
Azithromycin, clindamycin, 

erythromycin, tetracycline 67 eZ 
Azithromycin, clindamycin, 

erythromycin, telithromycin 39 4.2 
Other 74 Orly 
Total 928 100.0 


“Intermediate isolates were classified as not resistant. 


Table 3 shows the multidrug resistance of the 928 
C. coli isolates tested. Overall, 91.2 percent of C. coli 
isolates were resistant to at least one antimicrobial drug, 
and 61.6 percent were resistant to more than one 
antimicrobial drug. The highest percentage of isolates 
(29.6 percent) were resistant to only one drug. Eleven 
C. coli isolates (1.2 percent) were resistant to 7 drugs. 


Table 3. Number of Antimicrobials by Number and 
Percentage of C. coli lsolates Showing Resistance” 


Number of Number Percent 
Antimicrobials C. coli lsolates C. coli |lsolates 
0 82 8.8 

1 275 29.6 

2 Zo Vege 

3 154 16.6 

4 188 2OrS 

5 193 20.8 

6 Z Ore 

7 ila tee. 


“Intermediate isolates were classified as not resistant. 
Conclusions 


The prevalence of C. jejuni on swine sites remains 
very low, while the prevalence of C. coli is expectedly 
high. Resistance of C. coli to antimicrobial drugs on 
swine sites, particularly tetracycline and erythromycin, is 
an issue of concern. 
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For more information, contact: 
USDA-APHIS-VS:CEAH 

NRRC Building B, M.S. 2E7 
2150 Centre Avenue 

Fort Collins, CO 80526-8117 
970.494.7000 

E-mail: NAHMS@aphis.usda.gov 
http://nahms.aphis.usda.gov 
N535.1208 
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